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Environmental Assessment

Executive Summary

___________________________________________________________________________
Opening of the Brook Trout Fishery for Recreational Use

Great Smoky Mountains National Park

The brook trout is a prominent part of southern Appalachian culture that has been a prized angling tradition predating Great Smoky Mountains National Park (GRSM) establishment in 1934.  Major population losses associated with fire, logging, and non-native fish introductions during the early 1900’s reduced the original range of brook trout in the Park by about 50%.  By the 1970’s, brook trout distribution surveys revealed that this native salmonid was only found in about 25% of its historic range.  Based upon available information, biologists thought that brook trout were being systematically replaced and that the only places they would be found in GRSM by 2000 would be upstream of natural barriers, assuming trends were not reversed.  Biologists believed that each individual angler was consistently harvesting 50-100 brook trout per day and that this was a contributing factor to brook trout range loss.  In 1976, Park management took steps to initiate brook trout restoration in selected streams, discontinued stocking non-native salmonids, and made it illegal to harvest brook trout.  

Research and restoration efforts from 1976 to 2001 have demonstrated that brook trout are resilient, have not lost additional range, and continue to thrive in many areas of the Park. Brook trout distribution data from surrounding states for this same time period also demonstrates that existing populations have remained relatively stable for the last 30 years.  These findings refuted the 1970’s predictions that brook trout range loss was a systematic and irreversible process. 
Monitoring and research efforts during the last 25 years have shown that in the unproductive headwater streams in which most brook trout live, less than 5% of adult brook trout reach 178mm (7 inches) and very few live to 4 years of age.  Annual mortality rates in these wild brook trout populations’ range from 60-80% annually.  Natural processes, such as food limitation, droughts, and major spring floods limit trout populations in the Park and in streams in surrounding states, regardless of fishing pressure.  In fact, population dynamics for streams open to fishing outside the Park are identical to those of streams closed to fishing within the Park.  This finding is substantiated by comparisons of brook trout population density, biomass, age structure and total mortality in streams closed to fishing and those open to a variety of fishing regulations.  
Based on the success of brook trout restoration efforts and comparisons of population monitoring data from GRSM and surrounding states, NPS initiated a three year experimental study where eight streams were opened to fishing and harvest for brook trout. This study indicated that there was no significant decline in adult brook trout density or biomass in any of the eight fished populations.  This outcome resulted in the proposed action of opening brook trout fishing to anglers on a permanent basis.  

Two alternatives are proposed, Alternative A where brook trout fishing and harvest would continue to be prohibited within the park according to 36 CFR Section 7.14 and Alternative B (the Preferred and Environmentally Preferred Alternative) where brook trout fishing would be restored or opened as an activity within the park.  Under Alternative B, brook trout fishing and harvest would be permitted within the park and defined by the compendium.  A special regulation change would be initiated which may take a year or more.  Fishing and harvest would be generally open in streams throughout the park with the exception of newly restored streams, so as to allow for recovery of those newly restored systems.  Resource management staff in cooperation with Resource and Visitor Protection staff would monitor and assess the viability of opening newly restored systems after a sufficient period of recovery and sound monitoring results that support such an opening.  Each restored system would be evaluated on a case by case basis. Monitoring will also be used to assess whether a “catch and release” program should be initiated if at any time the populations appears to be at risk.
This environmental assessment analyzes the impacts of continuing the prohibition of the harvest/fishing of brook trout (Alternative A, the no action alternative) and opening of the brook trout fishery as a recreational activity (Alternative B, the preferred alternative). The no action alternative is not consistent with the park’s mission to provide for the use and enjoyment by present and future generations.  Based on scientific studies, the preferred alternative would protect the integrity of the natural resource for future generations while providing for the use and enjoyment of that same resource.
Public Comment

If you wish to comment on the environmental assessment, you may mail comments to the name and address below. This environmental assessment will be on public review for 30 days. The EA has been posted and is available for public review on the NPS’ Planning web site at http://parkplanning.nps.gov.  To access the project site select Great Smoky Mountains National Park and click on the “Project Title” link.  The public can provide comments directly on the project site by clicking on "Comment on document" from the menu on the left. Our practice is to make comments, including names, home addresses, home phone numbers, and email addresses of respondents, available for public review.  Individual respondents may request that we withhold their names and/or home addresses, etc., but if you wish us to consider withholding this information you must state this prominently at the beginning of your comments.  In addition, you must present a rationale for withholding this information.  This rationale must demonstrate that disclosure would constitute a clearly unwarranted invasion of privacy.  Unsupported assertions will not meet this burden.  In the absence of exceptional, documentable circumstances, this information will be released.  We will always make submissions from organizations or businesses, and from individuals identifying themselves as representatives of or officials of organizations or businesses, available for public inspection in their entirety. 
COMMENTS MUST BE RECEIVED BY August 31, 2006. Please address written comments to:

Superintendent

Great Smoky Mountains National Park

107 Park Headquarters Rd

Gatlinburg, Tennessee 37738
1.0 INTRODUCTION 

Great Smoky Mountains National Park (GRSM) was established in 1934 "for the benefit and enjoyment of the people." The Park is located within the Southern Appalachian Mountains in Tennessee and North Carolina, and has an area characterized by a series of mountain ridges and river gorges. The Park is home to a diverse array of life, including over 1,600 species of flowering plants, dozens of species of native fish, more than 230 species of birds, and 65 species of mammals. With yearly visitation averaging between 9 and 10 million visitors, this Park has the highest visitation of any national park in the entire National Park System. 

The brook trout is a prominent part of southern Appalachian culture that has been a prized angling tradition prior to the establishment of Great Smoky Mountains National Park.  Brook trout have been sought as an important native food source and leisurely as a magnificent sport fish (King 1938).  Besides Atlantic salmon (Salmo salar) in the northeastern United States, brook trout are the only salmonid native to the coldwater streams east of the Mississippi River.  However, due mainly to anthropogenic impacts and extensive stocking of rainbow and brown trout, brook trout today occupy less than a quarter of their native range (Trout Committee SD AFS 2002).  Based upon available information, biologists thought that brook trout were being systematically replaced and that the only places they would be found in GRSM by 2000 would be upstream of natural barriers, assuming trends were not reversed.  Biologists believed that each individual angler was consistently harvesting 50-100 brook trout per day and that this was a contributing factor to brook trout range loss.  

These findings, plus projections that, if the trends in range loss were not arrested or reversed, brook trout would be extirpated from the Park by 2000, disturbed Park managers.   Steps were, therefore, immediately taken to prevent further range loss.  In 1976, a graduate study was funded to determine if electrofishing could be used to eliminate non-native rainbow trout from stream sections upstream of waterfalls and cascades.  At the same time, angling for brook trout was closed.  The primary reasons for the closure were the perception that brook trout were more susceptible to angling than other trout species and increased angling (legal and illegal) had added to the decline in this fishery.  This decision was highly controversial with the angling public and the need for this drastic action was questioned by some state agencies.  However, Park managers defended their decision by stating that, based upon the available information, the decision was believed to be in the best interest of the resource but would be re-visited when and if scientific data became available that would affect the decision.
Research and restoration efforts from 1976 to 2001 have demonstrated that brook trout are resilient, have not lost additional range, and continue to thrive in many areas of the Park. Brook trout distribution data from surrounding states for this same time period also demonstrates that existing populations have remained relatively stable for the last 30 years.  These findings refuted the 1970’s predictions that brook trout range loss was a systematic and irreversible process. 

1.1 PURPOSE AND NEED 

The Park is proposing to reopen streams in the Park to the recreational fishing of brook trout.  In proposing this action, Park managers needed to review the changes in the distribution of brook trout since 1900 which are well documented in GRSM (King 1937, Lennon 1967, Kelly et al.1980).  In addition, monitoring and research efforts during the last 25 years have shown that in the unproductive headwater streams in which most brook trout live, less than 5% of adult brook trout reach 178mm (7 inches) and very few live to 4 years of age.  Annual mortality rates in these wild brook trout populations’ range from 60-80% annually.  Natural processes, such as food limitation, droughts, and major spring floods limit trout populations in the Park and in streams in surrounding states, regardless of fishing pressure.  In fact, population dynamics for streams open to fishing outside the Park are identical to those of streams closed to fishing within the Park.  This finding is substantiated by comparisons of rainbow trout population density, biomass, age structure and total mortality in streams closed to fishing and those open to a variety of fishing regulations.  
During the past few years, the park has compared brook trout population monitoring data for streams open to fishing in TN and NC with data from streams closed to fishing in GRSM.  These comparisons clearly demonstrate that angling has no effect on the population dynamics of wild brook trout.  Based on these comparisons and the success of the Parks restoration program, the park opened eight streams experimentally for recreational fishing for brook trout for a three-year period. The purpose of the brook trout fishing experiment was to determine if brook trout populations in these streams are affected by three years of angling. The data generated from this project clearly revealed there was no significant decline in adult brook trout density or biomass in any of the eight fished populations.  Three objectives were evaluated in the three year study and included assessments of abundance, potential for declines in the young of the year, and evaluations of the size structure of the population.  Data collected during the three year experimental study indicated that brook trout angling did not result in any alterations to these important parameters.  This information serves as a sound scientific basis to make such a recommendation to the management of the park to open the brook trout fishery.  
In addition to providing Park visitors an opportunity to experience these fish, the project would generate the following benefits: 1) public support for future restoration projects and protection of brook trout; and 2) educating the public about the history and future of brook trout management in GRSM. Given the historic and cultural stature of brook trout in the southeastern U.S., brook trout fishing opportunities are a valuable interpretive tool and greatly treasured by anglers.  To date, GRSM has successfully met the intent of 1916 Organic Act by protecting and preserving brook trout in segments of their historic range.  The implementation of a brook trout fishery will fulfill the last part of the act, which provides for the enjoyment of present and future generations.  
1.2 PRIVATE 
BACKGROUND

Brook trout are the only salmonid native to GRSM and were once found in nearly every watershed, from its headwaters to roughly 1,250 m (2,000 ft) near the Park boundary (King 1937).  Kelly et al. (1980) indicated that this native trout once occupied 680 km of the Park’s 1,173 km of fishable streams.  However, today brook trout are usually isolated in small headwater streams 1,000 m above mean sea level (Moore et al. 1983).  In 1980, brook trout were estimated to exclusively occupy 197 km of streams of which 64 km lie upstream of natural barriers (Alan Kelly personal communication).

Changes in the distribution of brook trout have been well-documented (King 1937, Lennon 1967, Kelly et al.1980).  King (1937) attributed many of the changes in brook trout distribution between the turn of the century and the mid-1930’s to alterations of water quality and habitat caused by intensive logging and fires.  King (1937) also attributed their decline to the use of explosives and nets to capture brook trout and the introduction of non-native rainbow trout (Oncorhynchus mykiss) into streams devoid of brook trout and in streams containing native species.  Rainbow trout stockings were most extensive at lower elevations, but some middle- to high-elevation stockings occurred off of logging railroad trestles.  Trout distribution surveys in the 1930’s (King 1937), 1950’s (Lennon 1967) and the 1970’s (Kelly et al. 1980) demonstrated that brook trout range had declined significantly and that rainbow trout range expansion equaled the range loss (Larson and Moore 1985).  Based on the available information, the range expansion of rainbow trout had occurred by upstream immigration into streams exclusively occupied by native brook trout.  Fishery biologists for the U.S. Fish and Wildlife Service stated that it appeared that brook trout were being systematically replaced by non-native salmonids.

These findings, plus projections that, if the trends in range loss were not arrested or reversed, brook trout would be extirpated from the Park by 2000.  Steps were, therefore, immediately taken to prevent further range loss.  In 1976, a graduate study was funded to determine if electrofishing could be used to eliminate non-native rainbow trout from stream sections upstream of waterfalls and cascades.  At the same time, angling for brook trout was closed.  The primary reasons for the closure were the perception that brook trout are more susceptible to angling than other trout species and that increased angling (legal and illegal) had added to the decline of brook trout.  As stated earlier, this decision was highly controversial with the angling public and the need for action was questioned by some state agencies.

Brook trout distributions surveys from 1992 to 2001 (80 % of watersheds surveyed) throughout GRSM have documented over 169 miles of streams containing brook trout populations.  Sixty percent (100 miles) of this total is exclusively occupied by brook trout.  Comparisons with historic data indicate that the distribution of brook trout in these streams has not changed since the 1970’s and the park resource specialists predict that this same pattern will be documented in the remaining watersheds.   Similar surveys conducted by the states of TN, NC, VA, GA, and SC have enabled regional managers to determine the current range of southern Appalachian brook trout has not changed in the last 25 years. 
Brook trout restoration efforts since 1976 have expanded the range of native brook trout. Restoration efforts in GRSM have successfully restored 17.8 km (11.1 miles) of nine stream segments back to native allopatric brook trout populations.   Local and non-local anglers, regional conservation groups, federal and state agencies (i.e. U.S. Forest Service, U.S. Fish & Wildlife Service, TN Wildlife Resources Agency, NC Wildlife Resources Commission, VA Department of Game & Inland Fisheries), and other national parks recognize the success of brook trout restoration efforts in GRSM and endorse this work.  However, they also question why the Park does not allow anglers to fish for brook trout.  The reasons for this question are: 1) that western parks allow angling for federally listed cutthroat trout, 2) brook trout are not a federally listed species and 3) data from their streams demonstrates that recreational angling has no population level effects.  They also point out that the success of the restoration program is another reason for allowing angling.   These groups have encouraged the Park to evaluate the feasibility of allowing angling for brook trout again.

Brook Trout Biology
Brook trout Salvelinus fontinalis are the only member of the Salmonidae family native to the southern Appalachians (Etnier and Starnes 1993).  The native range of brook trout includes most of eastern Canada, the Great Lakes region, and the eastern United States throughout the Atlantic and Mississippi River drainage’s into northern Georgia.  Although members of the salmon family (Salmonidae), brook trout are actually char, closely related to lake trout Salvelinus namaycush, bull trout Salvelinus confluentus, arctic char Salvelinus alpinus, and dolly varden Salvelinus malma.  Brook trout currently represent about one fourth of the wild trout resources found throughout the southern Appalachian Mountains (Habera and Strange 1993).  
Extensive life history data has been collected throughout the southern range of brook trout, including GRSM.  Brook trout in the Park and surrounding areas live about 3-4 years reaching 200-220mm (8-9 inches) maximum total length before they die (Lennon 1967; Kulp 1994).  Annual mortality rates for GRSM brook trout from ages 1-4 range from 62-72% (Moore 1979; Kulp 1994).  Brook trout reach reproductive maturity by age-2 at 125-175mm (5-7 inches).  GRSM monitoring data from 1992 indicate that of all brook trout collected annually (3,000-3,500 fish), <5% reach the legal harvest size of 178mm (7 inches).  Wild brook trout populations in surrounding state and federal waters mirror GRSM populations in terms of annual mortality, maximum total length, and reproductive maturity (Habera et al 2001; Borowa et al. 2001). 

The productivity of southern Appalachian headwater streams is extremely low in comparison to other parts of the country (Cada et al. 1987).  The low productivity, naturally occurring food limitations, extremes in temperature and stream flow, and high stream gradients inhibit brook trout from attaining larger sizes in southern Appalachian headwater streams (Lennon 1967; Ensign et al. 1990; Strange and Habera 1994; Borowa et al. 2001).  In most areas, brook trout simply run out of food resources to maintain metabolic demands, begin to lose weight, and die (Ensign et al. 1990, Cada et al. 1987).  Ensign et al. (1990) determined that minimum metabolic maintenance requirements of brook and rainbow trout in GRSM annually drop below minimum levels resulting in trout losing biomass.  Visual implant (VI) tag data collected during GRSM surveys supports Ensign et al. (1990) and indicates net weight (g) of rainbow trout increases annually up to the 178-203mm (7-8 inches) size group, then declines in the 203 to 229mm (8-9 inches) size group, finally becoming negative in fish greater than 230mm (9 inches).  Whereas all rainbow trout >177mm (7 inches) will grow 15 to 25mm and gain 15 to 32g from October to May, these same fish will only grow 1 to 16mm and gain 4 to 10g from May to September.  Ensign et al. (1990) determined the critical period (i.e. negative growth) for brook and rainbow trout appears to be the June to October period.  The combination of high summer water temperatures (15-22oC), increased metabolic rate, and summer food limitation create a critical period for salmonids in GRSM, especially those >203mm (8 inches). 

The effects of food limitations were demonstrated by Borowa et al. (1995) who found that supplemental feeding of a wild rainbow trout population resulted in numerous fish up to 406mm (16 inches), whereas few fish >177mm (7 inches) existed before.  Furthermore, Borowa et al. (1995) found that less than 1 year after feeding began, roughly 60% of the fish >100mm were over 176mm.  Only 12-20% of rainbow trout in GRSM headwater streams (< 3rd order) reach the 178mm size limit.   Typical GRSM, NC, and TN wild brook trout populations, less than 5% of a given population reach 178mm (7 inches) in size (Kulp 1994; Habera et al. 2001; Borowa et al. 2001).  

Given the limited natural productivity of southern Appalachian streams, mean standing crops of allopatric brook trout streams of GRSM streams were 21.2-31.7 kg/ha, well below that of western trout streams (34 kg/ha) (Platts and McHenry 1988).  Mean standing crop of GRSM streams closely compare with those of brook trout in TN at 32 kg/ha (Strange and Habera 1995), Georgia 13 kg/ha (Durniak et al. 1997), and NC 34 kg/ha (Borowa et al. 2001).  Annual standing crops and young-of-year (YOY) productivity may vary >50% depending upon annual and cumulative influences of droughts and floods.  These variation patterns are very similar to those observed in populations outside of GRSM (Habera et al. 2001; Borowa et al. 2001). 
Despite the highly dynamic drought and flood patterns of southern Appalachian headwater streams, brook trout are an extremely resilient species and have adapted to these changing environmental conditions by quickly repopulating depleted streams (GRSM 1995). Borowa et al. (2001) have documented the same phenomena in NC streams. For example, in years following severe floods (i.e. 1995 and 1998), YOY production accounted for as much as 77% of the brook trout density in allopatric populations (GRSM 1995).  Through reproduction and recruitment, brook trout quickly repopulate streams and populations are typically back to carrying capacity within two years (Figure 1).  Despite short-term declines due to droughts and floods, most populations have remained relatively stable over a 12-15 year period in GRSM (Figure 2).  Borowa et al. (2001) found that brook trout densities changed very little over a 60-year period despite numerous severe drought and flood episodes during the period.  

The greatest threat to brook trout populations today and in the future is acid deposition impacts on high elevation forests.  Brook trout range loss associated with acid deposition has been confirmed in two streams since the 1970’s.  Several studies (Larson et al. 1979; Smoot et al. 2000) have documented the effects and scope of acid deposition on the flora and fauna of GRSM, however the causes of acid deposition supercede Park boundaries.  Public recognition of threats to brook trout and other aquatic fauna will benefit these and other resources affected by acid deposition.

Genetic Composition
Due to the loss of native brook trout during the early 1900’s, over 800,000 brook trout from northeastern hatchery-reared strains were stocked throughout GRSM from 1934 to 1975. Holloway (1945) stated that Northern hatchery brook trout were stocked to meet angling demands were stocked because attempts to raise the native brook trout already living in GRSM streams were difficult and ineffective (Lennon 1967).  In many cases, northern hatchery brook trout were stocked on top of existing remnant brook trout populations. 

Local anglers and fishery managers immediately began to question the appearance and genetic composition of northern hatchery brook trout versus fish native to the southern Appalachians.  Lennon (1967) found southern Appalachian brook trout differed from northern hatchery strains in coloration, fecundity, disease resistance, and general performance.  Several genetic studies were initiated prior to 1981 to determine if there were substantial genetic differences.  Many of these early studies were generally flawed due to poor electrophoretic techniques, unknown source populations, and the lack of distinct genetic markers resulting in contradictory and inconclusive results (Brandes 1978; White 1978; Shipp 1979).  Stoneking et al. (1981) provided genetic evidence that there were sub-specific differences in the two strains; however, the issue went unresolved for many years.  The discovery of GRSM stocking records in 1987 (S.E. Moore, personal communication) afforded geneticists the opportunity to distinguish stocked and unstocked populations and later enabled researchers to identify genetic markers unique to each strain (McCracken et al. 1993).  

Recent genetic research has identified unique mitochondrial and nuclear markers that clearly distinguish northern and southern genotypes on at least the sub-specific level (Guffey et al. 1999).  In fact, genetic differences between southern Appalachian brook trout and northern hatchery strains are greater than those used to differentiate cutthroat trout in the western U.S.  To date, limited morphometric comparisons have been completed for both strains, however more work needs to be done in order to decide if these two strains warrant taxonomic distinction.

Across the historic range of brook trout in the eastern U.S., there is a distinct genetic break between the strains at the New River watershed in Virginia.  Brook trout north of New River, VA are northern strain and those in New River and south are southern genotype.   Genetic variability, including greater haplotype diversity among southern populations than among northern populations, suggests very different biogeographical histories of the two groups (Hayes et al. 1996).  Drainage and glaciation patterns support the model of Guffey et al. (1999) that suggests: (1) fixed genetic differences between northern and southern populations evolved in populations ancestral to the two groups prior to post-glacial recolonization of the northeast; (2) a small number of closely related lineage’s founded current northern populations; and (3) divergence among native southern Appalachian populations is a consequence of the isolation and small effective size of headwater populations (Trout Committee SD AFS 2002).  

Due to the widespread stocking of these northern hatchery stocks, GRSM brook trout populations today consist of pure native stocks, pure northern hatchery stocks, and/or hybrids of these two strains (McCracken et al. 1993; Kriegler et al. 1995; Guffey 1998; Dunham et al. 2001; Galbreath et al. 2001).  As of January 2002, 47 brook trout populations (35% of total) have been genetically typed throughout GRSM.  Of these populations, 30 (64%) are pure southern Appalachian, 2 (4%) are pure northern hatchery stocks, and 15 (32%) are intergrades (hybrid) of the two strains.  Roughly 24% of all known southern Appalachian brook trout are found in GRSM, while NC contains 39%, VA (17%), TN (16%), GA (2%), and SC (1%) (Trout Committee, SD AFS 2002).
Effects of Angling on Trout Populations
During the last 75 years, the use of more restrictive angling regulations to control or eliminate harvest has become common in North America.  Biologist and anglers have had emotional battles over the usefulness of restrictive regulations.  In some cases the implementation of the special regulations have protected native stocks from being over harvested and in others, they have failed to achieve management goals (Behnke 1989).  Based on his work, the primary reasons special regulations fail is a failure to understand the environmental limitations for growth and sustenance of a population.  For example, the number and size of fish a stream can support is controlled by environmental conditions.  Because of these factors, self sustaining wild populations are relatively stable because the biomass lost to total annual mortality (natural mortality plus angling mortality) is replaced by annual recruitment (entry of new born fish into the population).  Behnke’s work clearly demonstrates that no angling rule can overcome or modify the elimination of older fish by natural mortality once their growth ceases due to an inadequate food supply.             

Evaluations of the effect of angler harvest on population structure in Southeastern streams has shown that angling mortality is only a small part of total annual mortality and that angling mortality is compensatory given the reproductive capacity (Durniak and England 1986, Habera et al. 2001).  Angler harvest rates of wild trout in east TN and western NC typically range from 5-20% (Habera et al. 2001; Borowa et al. 2001).  However, data from TN, NC, and within GRSM all indicate that natural mortality rates in fished populations of wild trout including brook trout, are identical despite a variety of angler harvest (Habera et al. 2001; Borowa et al. 2001).  For example, TN utilizes both liberal (i.e. bait fishing, treble hooks) and restrictive regulations (i.e. single hook artificial lures) for wild brook trout fishing, including a 6 or 7-inch minimum size limit and 3-7 fish creel limits.  Standing crops (kg/ha) and length frequency data are identical for both general and special regulation areas (Strange and Habera 1995).  In addition, there are no differences in length frequency distributions among TWRA general, special regulation areas, or GRSM brook trout populations (both allopatric and sympatric) that are closed to fishing. Brook trout data from NC populations is very similar to those in TN.   
In NC, Borowa et al. (2001) found 11 of 17 streams that were closed to fishing or under catch and release regulations did not contain any larger percentage of trout >177mm than streams where harvest was allowed.  Furthermore, Borowa et al. (1995) found that harvest rates of trout (>177mm) in streams open to single-hook artificial lures was <15%, while in streams open to bait fishing, 53-77% of legal trout (>177mm) were harvested (Borowa and Clemmons 1998).  However, even in the bait fishing areas, Borowa and Clemmons (1998) were unable to detect significant differences in trout densities (>177mm) or length frequencies between bait fishing, single-hook artificial, and closed streams. 
The Virginia Department of Game and Inland Fisheries (VDGIF) recently conducted a creel survey on wild brook trout streams (Reeser 2004).  Stream access varied from easy to difficult, regulations varied from bait fishing to artificial single hook regulations, and streams received a variety of fishing pressure.  Most streams in the study utilized a 7 or 9-inch (178 or 229mm) minimum size limit.  Despite the fact that many anglers caught legal brook trout (i.e. >7 or 9 inches), not one brook trout was harvested during the study.  When asked about harvesting wild brook trout, 87% (181) of the anglers interviewed (N=208) indicated they had no desire to harvest brook trout, just to fish for them.  Fishing pressure was generally low compared to stocked or other special regulations streams containing other trout, however anglers interviewed fished the wild brook trout streams an average of 18 times per year. 

Comparisons made in the Park between Sams Creek, which is closed to fishing, and Little River, which is open to fishing, indicate no significant differences in standing crop, length frequencies, or total annual mortality.  Review of data from TN, NC, and other surrounding states clearly demonstrates that food availability and total annual mortality are the critical limiting factors and they are maintained almost entirely by natural mortality due to low productivity not angler harvest (Ensign et al. 1990; Borowa et al. 2001).

Studies conducted from 2000 to 2005 by park staff evaluated brook trout population density, biomass, age structure and total mortality in streams closed to fishing and those open to a variety of fishing regulations.  Eight streams were studied assessing both pre (2000-2002) and post fishing (2003-2005) impacts on the parameters.  In studies of density and biomass, a greater than 30 % decline in brook trout density (number of fish / m2) or biomass (kg/ha) is considered excessive pressure on the fishery.  The park found no significant decline in either biomass or density in any fished population (Figures 1-4).
Figure 1: Adult biomass as measured in streams historically fished prior to the 3 year experiment and during the 3 year experimental period.
[image: image6.emf]0

10

20

30

40

50

60

Cosby

Creek

Walker

Camp

Prong

Beech Flats

Prong

Bunches

Creek

Indian

Camp

Creek

Fish Camp

Prong

Hazel

Creek

Lost

Bottoms

Percent of Adults (>100mm) .

>178mm Pre-Fishing

>178mm Post-Fishing

FISHED STREAMS


Figure 2:  Adult biomass as measured in streams never historically fished prior to the 3 year experiment and fished during the 3 year experimental period.
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Figure 3:  Density of brook trout from Bunches Creek evaluating abundance of both young of the year (YOY) and total numbers.  This stream was closed to fishing from 1976 - 2002.
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Figure 4:  Density of brook trout from Flat Creek, a historically unfished stream, evaluating abundance of both young of the year (YOY) and total numbers.


The three year study also found that size structure was not was not significantly altered and that the number of legal size fish available was similar for fished and non-fished streams (Figures 5 and 6).  This facet of the study also indicated that only 2-20% of the fish captured are of legal size (>178mm).  
Figure 5:  Size structure of wild brook trout in the eight streams open to the experimental fishery indicating the number of adult (>178 mm) fish before and after the three year experiment. 

Figure 6:  Size structure of wild brook trout from the control (unfished) streams, indicating the number of adult (>178 mm) fish before and after the experimental fishing period.


The results of the three year experimental study to evaluate the effects of fishing brook trout, along with additional data collected since 1976, clearly support the concept of proposing a permanent fishery for brook trout within the park.  Early declines in brook trout distribution observed in the 1970’s were likely a result of poor land management practices of the early 1900’s and stocking of a non-native competitive species.  Brook trout range loss was not a systematic process and has reached equilibrium (Habera and Strange 1999).  Natural annual mortality ranged from 62-72 % in seven populations, despite the fact that they were not fished for 18 years (Kulp 1994).  Fifteen years of GRSM Inventory and Monitoring studies, along with supporting state data, have indicated mortality associated directly with fishing is more in line with levels of 15% (Steve Moore and Matt Kulp, unpublished data).  Kulp (1994) found that 97% of brook trout live only 3 years and that most legal size fish (>178mm or 7 inches) are near the end of their life history.  Thus, fish of legal size do not appear to contribute to the population significantly and the park does not believe there would be detrimental effects from opening the fishery.
NPS Policy Regarding Fishing
Fishing has been a traditional recreational activity in most of the National Park system since congressional authorization of Yellowstone in 1872 (Panek 1994).  Two years later, Congress amended Yellowstone’s enabling legislation to provide the authority to regulate the taking of fish with hook and line (Panek 1994).  During the early 20th century, Park management focused on resource use and visitors services (King 1937), whereas these values shifted towards resource preservation during the 1960’s and 1970’s.  Since that time, fisheries management goals in National Parks focused primarily on protection, preservation, and sustainability of native fisheries by closely regulating their fisheries (Panek 1994).  To that end, the enabling legislation of many National Parks included specific legislative mandates directing the NPS to permit fishing in accordance with applicable federal and state laws (Panek 1994).  In 1992, the National Park Service reaffirmed its commitment to quality recreational fishing and preservation of aquatic and marine habitats by adopting its Recreational Fisheries Program, “A Heritage of Fishing” (Panek 1994).  On last record, 158 out of 367 (43%) Park Service units have aquatic and marine resources supporting recreational fishing opportunities. In addition, many western Park units offer recreational fishing for federally protected species with no population level impacts to the resource (i.e. greenback cutthroat trout in Rocky Mountain NP, Yellowstone cutthroat in Yellowstone NP).
The Code of Federal Regulations (CFR) specifically addresses fishing within 36 CFR Section 7.14 for Great Smoky Mountains National Park.  Currently, this section states that the park is “Open all year for rainbow and brown trout, smallmouth bass, and redeye (rockbass).  All other fish are protected and may not be taken by any means.”  This section also lists waters closed to fishing and specific regulations related to fishing methods and timing.  The CFR also states that the Superintendent can designate streams for experimental fishing (CFR 36. 7.14) and issue temporary and special rules regulating fishing by posting signs and issuing official public notification.  This approach was utilized to conduct the three year experimental fishery for brook trout that was used to gather data with regard to making a determination as to whether a permanent regulation change for opening the brook trout fishery should be pursued.  This portion of the CFR is currently in effect to continue the monitoring of the brook trout fishery on the populations in the interim while a proposed rule change is pursued subsequent to the outcome of this compliance and the results of the additional monitoring.
The Park’s General Management Plan (GMP) (NPS 1982) states that “Improved methods of protecting the species [brook trout] may eventually allow the resumption of sportfishing for brook trout.”  The GMP recognized that restoration efforts may assist in the recovery of the population to allow sportfishing activities to resume if monitoring indicated improvement.
2.0 ALTERNATIVES

2.1 ALTERNATIVE A (No action alternative)
Brook trout fishing and harvest would continue to be prohibited within the park according to 36 CFR Section 7.14.  Brook trout are resilient, existing populations have remained relatively stable for the last 30 years, and the park continues to support viable and sustainable populations. 
2.2  ALTERNATIVE B  (Open/Restore Brook Trout Fishing as an Activity)  (Environmentally Preferred and Preferred Alternative)
Brook trout fishing and harvest would be permitted within the park and defined by the compendium.  Fishing and harvest would be generally open in streams throughout the park with the exception of newly restored streams, so as to allow for recovery of those newly restored systems.  Resource management staff in cooperation with Resource and Visitor Protection staff would monitor and assess the viability of opening newly restored systems after a three year period of recovery and sound monitoring results that support such an opening.  Each restored system would be evaluated on a case by case basis.  If monitoring determines more than a 30% decline in adults or a 50% decline in young of the year as the result of fishing pressure, the Superintendent will reserve the right to limit brook trout fishing to a “catch and release” fishery only.  These thresholds were determined from over 15 years of monitoring and are indicative of extremes outside natural variation.
Language found within 36 CFR Section 7.14 (4) would be edited to include brook trout and altered to read as follows “Season. Open all year for rainbow, brook and brown trout, smallmouth bass, redeye (rockbass). All other fish are to be protected and may not be taken by any means.”  Current language in 36 CFR Section 7.14 (9) states that “The superintendent may designate certain waters as Experimental Fish Management Waters and issue temporary and special use rules regulating fishing use by posting signs and issuance of official public notification.” The language would be altered to read “The superintendent may designate certain waters as Experimental Fish Management Waters or designate certain fisheries as catch and release only and issue temporary and special use rules regulating fishing use by posting signs and issuance of official public notification.” and issue temporary and special rules regulating fishing use by posting signs and issuance of official public notification.” 
Environmentally Preferred Alternative
The National Park Service is required to identify the environmentally preferred alternative(s) for any of its proposed projects.  That alternative is the alternative that will promote the national environmental policy expressed in NEPA (Section 101 (b)).  This includes alternatives that:

1)
fulfill the responsibilities of each generation as trustee of the environment for succeeding generations;

2)
ensure for all Americans safe, healthful, productive, and esthetically and culturally pleasing surroundings;

3)
attain the widest range of beneficial uses of the environment without degradation, risk of health or safety, or other undesirable and unintended consequences;

4)
preserve important historic, cultural, and natural aspects of our national heritage and maintain, wherever possible, an environment that supports diversity and variety of individual choice;

5)
achieve a balance between population and resource use that will permit high standards of living and a wide sharing of life’s amenities; and

6)
enhance the quality of renewable resources and approach the maximum attainable recycling of depletable resources.

In essence, the environmentally preferred alternative would be the one(s) that “causes the least damage to the biological and physical environment; it also means the alternative which best protects, preserves, and enhances historic, cultural, and natural resources” (CEQ, 1978).

The environmentally preferred alternative is Alternative 2 since it best meets the goals above regarding trustee responsibilities, ensuring productive surroundings, attaining uses without degradations, preserving natural resources, maintaining diversity, achieving balance use versus preservation, and enhancing the quality of the resources.  Three years of experimental data have indicated that there are no significant differences in standing crop, length frequencies, or total annual mortality in fished streams.  Therefore, it is the parks belief that Alternative 2 represents the environmentally preferred alternative and that this finding is consistent with Director’s Order 12 in the determination of the environmentally preferred alternative.

2.3 Alternative Considered but Rejected 

Another alternative which was considered but rejected was to open brook trout fishing to catch and release fishery only.  It was determined that the effect associated with this version of an alternative would largely possess the same types of concerns as opening the fishery (Alternative B). While a catch and release alternative appears to be environmentally favorable, it does not provide any significant protections to the populations since the size limits on the fish under Alternative B would only take older individuals.  A seven inch brook trout is at the last stages of its life and would not contribute reproductively to the populations to any level deemed important. Thus, this alternative was rejected from further consideration as a stand alone alternative but was rather incorporated directly into Alternative B as an option.  Catch and release fishing would be implemented under alternative B if monitoring indicated populations of brook trout were adversely impacted by the opening of the fishery.  Additional language will be added during the rule change to address this provision.   

Data collected indicate that catch and release fishing is very popular and many fishermen already utilize this approach.  Creel survey data collected during the three year experimental opening indicates that most fishermen (68% local anglers and 78% of non-local anglers) catch and release on a voluntary basis (Kulp and Moore in press).   In addition over 80% of streams affected by the rule change are more than 4.8 km (3 miles) from a trailhead and creel data indicate fishing pressure in those streams is non existent because of the travel times to the sites.   This data further supports that an enforced catch and release would have no additional benefits to protect the population.  
3.0 AFFECTED ENVIRONMENT 

GRSM is part of the large Appalachian Mountain system, which consists of a series of mountain ridges trending northeast to southwest from Maine to Georgia. The Unaka Range, a major unit of the Appalachians encompassing the mountains of the park, lies wholly within the Mississippi River drainage. The Unaka Range is cut into segments by northwesterly flowing tributaries of the Tennessee River. The Pigeon River cuts the main ridge of the Unakas on the northeast and the Little Tennessee cuts the main ridge of the Unakas on the southwest (USDI NPS 1982).

The mountain remnants seen today are principally the result of stream erosion. The dominant topographic feature of the park is the northeastward-trending ridgeline that forms the boundary between North Carolina and Tennessee. For 36 of its 71 miles, the main divide stands more than 5,000 feet above sea level.  Lower ridges form radiating spurs from the central ridgeline. The moderately sharp-crested, steep-sided ridges are separated by deep valleys that occasionally widen along the sides of higher ridges.  Many of the ridges branch and subdivide, creating complex drainage systems that abound with fast-flowing mountain streams (USDI NPS 1982).
3.1 Natural Resources

3.11 Botanical Resources
The forests of GRSM have been described as the most complex and diverse in North America. Due to its topographical relief, complex soils, and position in the continent, GRSM supports an enormous diversity of vegetation.  Almost 95 percent of the park is forested.  The park has more vascular plant species than any other unit in the national park system, while the number of nonvascular plant species ranks among the highest of any area in North America north of Mexico (Rock and Langdon 1991).  More than 1,600 species of vascular plants have been identified in the park, including over 100 native tree species.  Of these, 160 species are considered rare and over 350 species are nonnative. More than 4,000 non-flowering plant species are present including 2,250 species of fungi, and 302 species of lichens. About 10 plant taxa new to the park are discovered each year.  Approximately 100,000 acres of old-growth forest are found in the park.  This is one of the largest blocks of virgin temperate deciduous forest in North America.

Whittaker (1956) identified 15 vegetation types along complex gradients of moisture and elevation. However, eight vegetation types are considered dominant; these are:

· Pastures and cultivated fields 

· Heath and grassy balds           (above 4,000 feet in elevation) 

· Spruce / fir forest                    (above 4,500 feet in elevation) 

· Northern hardwood forest      (3,500 to 5,000 feet in elevation) 

· Cove hardwood forest            (below 4,500 feet in elevation) 

· Hemlock forest                       (3,500 to 4,000 feet in elevation) 

· Closed oak forest                    (predominantly below 4,500 feet in elevation) 

· Open pine / oak forest             (found along dry ridges) 

3.12 Terrestrial and Aquatic Wildlife Resources
GRSM contains a number of diverse wildlife species due to the parks size, topography, vegetation, and human land uses.  Current inventory data documents the following number of species occurring in the park (Great Smoky Mountains National Park, unpublished data):

	Amphibians
	43 

	Birds
	253 (32 of these are historic records*)

	Fish
	86 (20 of these are historic records)

	Mammals
	70 (6 of these are historic records)

	Reptiles
	40 (1 of these is a historic record)

	Mollusks
	132

	Spiders
	481

	Beetles            
	1500

	Butterflies, Skippers, & Moths
	1500

	Dragonflies, Mayflies, Stoneflies, & Caddisflies
	365

	True Flies
	500


* These species were historically documented in GRSM, but have not been seen for at least 50 years.
3.13 Threatened and Endangered Species
Plants and Lichens
There are four plants indigenous to the GRSM listed under the authority of the Endangered Species Act of 1973 as federally endangered or threatened; these are:

         Rock Gnome Lichen (Gymnoderma lineare) - Endangered           

         Spreading Avens (Geum radiatum)   - Endangered                        

         Virginia Spiraea (Spiraea virginiana) - Threatened             

         Small-Whorled Pogonia (Isotria medeoloides)  - Endangered          

Animals
There are 16 animals (vertebrates and invertebrates) indigenous to the GRSM listed under the authority of the Endangered Species Act of 1973 as federally endangered or threatened; these are:

         Bald Eagle (Haliaeetus leucocephalus) - Threatened                     

         Red-Cockaded Woodpecker (Picoides borealus) - Endangered     
         Northern Flying Squirrel (Glaucomys sabrinus coloratus)  -        Endangered
         Gray Bat (Myotis grisescens) - Endangered                             
         Indiana Bat (Myotis sodalis) - Endangered                            
         Panther (Mountain Lion) (Felis concolor) - Endangered               

         North Carolina Funnelweb Tarantula (Microhexura montivaga)     Endangered 

         Spotfin Chub (Hybopsis monacha) - Threatened 

         Duskytail Darter (Etheostoma percnurum) - Endangered

         Smoky Madtom (Noturus baileyi) - Endangered 

         Yellowfin Madtom (Noturus flavipinnis) - Threatened 

         Appalachian Elktoe (Alasmidonta raveneliana) -Endangered 

         Oyster Mussel (Epioblasma capsaeformis) - Endangered 

         Fine-rayed Pigtoe (Fusconaia cuneolus) - Endangered 

         Green-blossom Pearly Mussel (Epioblasma torulosa   gubernaculum) – Endangered 

         Little-wing Pearly Mussel (Pegias fabula) - Endangered 

In addition to the federally listed species, GRSM maintains a database of 320 plant and animal species listed by the states of North Carolina and Tennessee. Management of these plant and animal species will be according to the guidance established by the respective state.

3.14 Water Resources

Water quality in the Park streams is generally good. In most streams the water is cold, fast flowing, slightly acidic, and low in dissolved solids. During normal and low flows the water is clear, although streams become turbid following storms. It is likely that small amounts of sediment, from trails and the surrounding forest may end up in Park streams due to normal sediment transport. 

The Park is located in one of the highest precipitation regions of the United States averaging 64 inches annually. This rainfall equates to some 890 billion gallons of which 500 billion gallons are discharged as runoff by the many streams that drain the Park (USDI NPS 1982).

Surface Water

All streams within the Park are small with none draining more than 200 square miles. There are 333 streams (+/- 1,000 miles) in the Park large enough to be classified as fishable. The average drop for each mile of stream channel is 400 feet. Headwater slopes are steep, increasing as much as 2,000 feet per mile.  Surface water quality in the Park is considered good but slightly acidic (pH range from 5.9 to 7.5) and low in dissolved solids. Exceptions to this are streams associated with the Anakeesta geologic formation, which have a pH of about 4.5. The streams have a low natural buffering capacity and are therefore sensitive to acid precipitation. Surface water is clear during normal and low flow but turbid during storm events. Historically, water samples from most of the Park streams indicate a low level of coliform bacteria indicating the presence of organic matter and possibly fecal contamination.

Groundwater

The best sources of groundwater are from among the thick layers of weathered material overlying highly fractured bedrock. The best locations include the floors of valleys and gentle slopes surrounding the valleys. Water yields from wells in the Park vary from less than one gallon per minute to over 135 gallons per minute. Groundwater quality is similar to surface water in that it is low in dissolved solids and slightly acidic (USDI NPS 1983).
3.15 Air Quality 
Under the Clean Air Act of 1970, Congress established a National policy for preserving, protecting and enhancing air quality. The 1977 amendments to this Act designated all National Parks 6,000 acres in size or greater, and wilderness areas in excess of 5,000 acres as mandatory Class I areas worthy of the greatest degree of air quality protection under the Act. The 1990 Amendments to the Act left intact the requirements for Class I area protection, while providing additional tools to accomplish the protection. Under the Act, the federal land manager has been given the affirmative responsibility to assure that air quality and the air quality-related values in Class I areas, such as GRSM, do not deteriorate, and to take an aggressive role in protecting, preserving and enhancing the Park’s resources. This placed Great Smoky Mountains National Park within this class of protection. 

Views from scenic overlooks at Great Smoky Mountains National Park have been seriously degraded over the last 50 years by human-caused pollution. Since 1948, based on regional airport records, average visibility in the southern Appalachians has decreased 40% in winter and 80% in summer. Annual average visibility at Great Smoky Mountains National Park is 25 miles, compared to natural conditions of 93 miles. During severe haze episodes, visibility has been reduced to less than one mile. Sulfate concentrations increased in the region by 27% from 1984 to 1999.  Electricity-generating plants are the source of most sulfates. 
The National Park Service has been monitoring air quality in the park for more than 15 years. The Park reports current weather conditions and ozone levels on their website: 
http://www2.nature.nps.gov/ard/parks/grsm/lookRockWeather.htm 
Look Rock Tower, which is located within the Foothills Parkway right-of-way, houses a digital camera, which takes high-resolution pictures of the view every fifteen minutes. The visual range is calculated from data provided by the nephelometer housed at the same location. Haze at the Park is primarily produced from tiny sulfate particles, limiting viewing distances while dulling colors and textures of scenic features. Carbon and nitrate particles are other air pollutants that add to the haze. The burning of fossil fuels by power generation, industrial processes, and motor vehicles are the sources of these pollutants. Humidity, air stagnation, rainfall, clouds, fires, and wind-blown soil and dust are the other factors that affect visibility. 

The gravel roads throughout the park also present air quality issues. Dust is a by-product of the mechanical breakdown in the surfacing aggregate. Excessive amounts of dust can lead to a variety of consequences and environmental damages including particulate matter air pollution. These roads are used for a variety of pedestrian activities, dust irritation can significantly diminish the experience for the Parks non-motorized guests. Dust can also become a significant vehicle safety factor due to decreased visibility and diminish the overall Park experience for motorists as well. 

Another air quality problem, ozone pollution, threatens human health and Park vegetation. Automobiles and factories are the main producers of nitrogen oxides, which lead to the creation of ground level ozone and ozone pollution. Most ozone pollution originates outside the Park and travels to the Smokies in prevailing winds. Ozone is a powerful respiratory irritant for humans and can cause harm to trees and other plants. In 1997, thirty species of plants showed leaf damage after being exposed to controlled ozone levels identical to those that occur in the Park. 
3.2 Cultural Resources
3.2.1 Archaeological Resources
Humans have been a part of the Southern Appalachian ecosystem for the past 15,000 years (USDI NPS 1982).  Archaeological evidence of people utilizing the abundant natural resources of the Smokies begins 12,000 years ago and continues until the formation of the Great Smoky Mountains National Park in 1934 (E.S. Kreusch, GRSM Archeologist, personal communication).   In the Smokies, archeological resources consist of prehistoric and aboriginal sites that represent several southeastern cultural periods, as well as historic sites related to mountain culture and the Park development period.  

Cherokee Indians occupied the mountains and the adjoining lowlands before white European settlers forced them out in the 1800s.  While over 300 archeological sites have been found within the Park boundary, the total remains unknown (E.S. Kreusch, GRSM Archaeologist, personal communication).

3.2.2 Historic Structures
Over 197 structures are listed on the park’s List of Classified Structures (LCS). These structures include historic buildings and early park infrastructure including roads, bridges, and visitor centers. 

3.2.3 Cultural Landscapes
The National Park Service maintains a database of historically significant landscapes in the National Park Service known as the Cultural Landscape Inventory (CLI).  The park contains 42 landscapes and component landscapes currently listed on the CLI.  These include both landscapes that are documented or certified as cultural landscapes and those that have been identified for further study as cultural landscapes (D. Flaugh, GRSM Landscape Architect, personal communication).  

3.2.4 Other Cultural Resources
Over 150 known cemeteries are located within the park’s boundaries. Most of these cemeteries are bounded by forest cover. 
3.3 Surrounding Community 
Eight counties encompass or lie close to boundaries of GRSM: Blount, Sevier, Cocke and Monroe counties in Tennessee are situated on the northern end, and Graham, Jackson, Swain and Haywood counties in North Carolina occupy the southern vicinity of the park. The area surrounding the park is comprised of two national parkways, three national forests, a Cherokee Indian reservation, an extensive system of lakes developed by the Tennessee Valley Authority (TVA) and the Aluminum Company of America (ALCOA), and land belonging to private individuals and organizations.  Land surrounding the park is mostly rural, consisting primarily of forested foothills and mountains. Approximately 84 percent of the land within a six-mile radius of GRSM boundary is forested. The remaining areas consist mostly of agricultural land (10 percent) and urban development (2 percent).  Small towns and communities, some adjacent to the park, are scattered throughout the region. The mean human population density of the eight county region is +/- 80 individuals / square mile. The majority of the people in the eight county region are employed in retail trade, manufacturing, and personal services. Much of the economy is tourism-related and land traditionally used for forests and agriculture is increasingly being replaced by resort communities, vacation homes, and retail business (GRSM 2004). 

The broad management goals of the Park are to preserve the Park's diverse resources while providing for public benefit and enjoyment. GRSM is the most heavily visited park of the national park system, drawing between 9 and 10 million visitors annually (10,283,600 for 1999). Most visitors to the region travel in private automobiles. In addition to roads providing access to and within the Park, numerous foot and horse trails provide access to the Park’s backcountry. The principal use of GRSM is recreational. Activities include viewing wildlife and scenery from motor vehicles, hiking, biking, camping, horseback riding, kayaking, and fishing. Hunting is not allowed within GRSM, but bear, deer, and smaller game species are hunted outside its boundaries on both national forest and private land.  Park visitation rates vary seasonally, peaking between June and October (USDI, NPS, GRSM 2000). Visitation tends to be heavier during weekends and holidays, and backcountry use is high during college breaks. The Park’s natural features are the main attraction for visitors, with most activities restricted to driving through the Park, or picnicking, rather than backcountry camping and hiking. The Park’s backcountry contains approximately 850 miles of trail with 102 campsites and 18 shelters. While hundreds of thousands of people came to the Smokies in 1999, it is evident that larger numbers do not spend their time camping. When compared to 1998, a 2 percent decline was recorded at the front country campgrounds. Camper nights numbered 350,589 at the 10 developed campgrounds, just under the 357,623 that was reported in 1998. Just about the same number of campers utilized the 102 backcountry campsites registering 92,994 in 1999 compared to 92,522 in 1998. Additionally, data collected suggest there are over 80,000 private horse rides and 450,000 day hikes annually (USDI NPS GRSM 2000, USDI NPS 1982).

The GRSM has an annual budget of $16 million and provides an economic hub generating over $1 billion a year for surrounding tourist communities (USDI NPS GRSM 2000).
A creel survey conducted during the three year experimental brook trout fishery collected data from 271 separate interviews conducted from July 2002 to December 2005 (Kulp and Moore in press).  Those interviewed represented 44% local, and 56% non-local individuals (95% male and 5% female across both groups).  Those surveyed were highly experienced anglers representing 19.8 (local) and 5.8 (non-local) year’s experience.  Local anglers averaged greater than 20 days per year in the field fishing in the park and 84-88% of anglers were moderately to extremely satisfied with their experiences.  Anglers averaged $30.66 (local, 0-$350 range) to $189.97 (non-local, 0-$1,500 range) on trip expenses per excursion.
3.4 Public Use 
The broad management goals of the park are to preserve the park's diverse resources while providing for public benefit and enjoyment. GRSM is the most heavily visited park of the national park system, averaging between 9 and 10 million visitors annually (9,192,477 for 2005).  Most visitors to the region travel in private automobiles.  In addition to roads providing access to and within the park, numerous foot and horse trails provide access to the park’s backcountry.  The principal use of GRSM is recreational activities, which include viewing wildlife and scenery from motor vehicles, hiking, biking, camping, horseback riding, kayaking, and fishing. 

Park visitation rates vary seasonally, peaking between June and October. Visitation tends to be heavier during weekends and holidays, and backcountry use is high during college breaks. The park’s natural features are the main attraction for visitors, with most activities restricted to driving through the park, or picnicking, rather than backcountry camping and hiking (USDI NPS 1982).  The park’s backcountry contains approximately 850 miles of trail with 102 campsites and 18 shelters.  Camper nights numbered 275,038 at the 10 developed campgrounds in 2005 (GRSM 2005)  The park had 69,985 camper nights at backcountry campsites in 2005 (GRSM 2005).  In 2005, GRSM had an annual budget of $16 million (GRSM 2005).  

The GRSM is noted for its outstanding vistas. These vistas include:

· Forest resources 

· Mountain streams 

· Wildlife 

· Flowering plants 

· Historical resources 

· Scenic roads 

· Scenic trails 

3.5 Park Management and Operations 
Current park operations involve the management and monitoring of the brook trout fishery.  The Division of Visitor and Resource Protection enforces the prohibition of the taking of brook trout as well as other fishing regulations such as size limits.
The Division of Resource Management and Science currently monitors representative streams within the park and will continue monitoring efforts to evaluate effects of water quality on fish populations in the park.  The Division also conducts restoration activities, including stream bank stabilization, reintroduction of T&E species and brook trout restoration in selected stream segments.

Each season, fishing areas are posted with appropriate fishing regulations.  Changes are also recorded in the park’s Compendium.  Interim fishing regulations consistent with 36 CFR Section 7.14 are included in the Compendium and have been posted each year within the community.
4.0 ENVIRONMENTAL CONSEQUENCES

NEPA requires that a range of reasonable alternatives and the unavoidable environmental consequences associated with implementation of the alternatives be revealed prior to undertaking proposed federal actions. This chapter provides a summary of the analysis of the environmental consequences associated with implementation of the No Action Alternative and Open Brook Trout Fishery for Recreational Use Alternative. 

The goals of NPS management for all resources are achieved through consideration of the potential resource impacts associated with each alternative and identification of an alternative that balances unavoidable impacts with the goals and objectives for the project. Resource impacts associated with each alternative differ greatly in their context, intensity and duration and this balanced approach considers the merit of all resources equally.

Impact topics are the resources of concern that could be affected by the range of alternatives.  Specific impact topics were developed to ensure that alternatives were compared on the basis of the most relevant topics. The following impact topics were evaluated: natural resources, cultural resources, surrounding community, public use and experience, and park management and operations.  Other impacts categories were dismissed due to the nature of the project and the lack of direct relevance to the project yet are briefly discussed in Section 4.1.

4.1 Draft Impact Topics Considered, But Dismissed From Further Analysis

The following is a discussion of several impact topics that have been analyzed and considered with regard to potential effects resulting from either of the alternative actions. The relationships of these topics to fishing are summarized as part of the impacts analysis based on a factual, objective review of potential effects that alternatives might have, or the lack thereof. The impact topics are discussed below, but will not be carried forward into the detailed analysis in this Draft EA. There will not be any changes to these effect topics resulting from the opening of the brook trout fishing program or the retention of the current ban on brook trout fishing.

· Air Resources - The Clean Air Act of 1973 (as amended) and associated NPS policies require the NPS to protect air quality in Parks and other holdings. The intent of this effect topic is to assess actions that may improve and protect air quality for human health and ecosystem benefits, or that may have an adverse effect. In general, this topic analyzes far reaching and local influences on air quality, many of which are out of the control of the NPS. For example, GRSM is downwind from large urban and industrial areas in states to the north and west, and prevailing winds often carry potential pollutants that are deposited in the area. Acid precipitation is a major influence on stream water quality at the park, and could cause excessive nutrient enrichment in soils, and affect sensitive vegetation. GRSM is designated a Class I area per the Clean Air Act of 1973, which provides the highest level of air-quality protection. Fishing does not generate any pollution that would adversely affect human health and environmental resources. A negligible amount of exhaust from automobiles would be expected regardless of which alternative is analyzed.  Fishermen represent only a small percentage of the total park visitation and reasonably represent a correspondingly small percentage of vehicular exhaust.  The alternatives being examined do not have an effect, either beneficial or adverse, on air quality and will not be carried forward into the detailed analysis. 

· Water Resources - Water resources include freshwater aquatic resources such as ponds, lakes, and streams. This topic relates to maintaining good water quality, protecting areas from flooding, protecting aquatic ecosystems, and assessing activities that could have beneficial or adverse effects on water resources. One of the primary variables that can affect water resources is extensive development that can create either point source or non-point source pollution. Erosion from earthwork, discharge from septic systems, the creation of impervious surfaces, and discharges from other sources can have adverse effects on water quality and stormwater management. Fill placed in a flood prone area can contribute to flooding, while removal of fill can reduce flooding. The construction and operation of marinas can create direct pollution into waterways from gasoline and oils spilling from watercraft. Fishing can generate negligible pollution to water resources where motorized watercrafts are used in pursuit of fish. The number of boats and trips is minimal compared to the other recreational and commercial boating activities. Watercraft are not used for fishing within most of the park with the exception of Fontana Lake (an area of the park where brook trout are not typically found), and as such there would not be any changes in impacts to freshwater communities. There are no floodplain alteration issues associated with the alternatives being examined. None of the alternatives require any physical alterations to water resources. Therefore, impacts to water resources are not expected from any of the alternatives and water resources are not carried forward into the detailed analysis of this Draft EA.

· Geology - GRSM is host to a variety of outstanding geological features with unusual intrinsic value. Many of these geological features are regularly viewed and studied by a wide range of visitors, educators, and scientists and are considered a valuable natural resource. None of the alternatives being considered not alter geologic features and resources at the park. Therefore, geological resources will not be carried forward into the detailed analysis portion of this Draft EA.

· Floodplains - Floodplain or flood-prone areas include those low-lying areas that are flooded during 100 year storm events. These areas are generally mapped by the Federal Emergency Management Agency and those maps are made available to the general public. Local and some state governments implement the federal floodplain protection regulations, which at a minimum regulate construction of dwellings and other structures in the floodplain. None of the alternatives being considered involve the filling or alterations of floodplain areas, and do not require the construction of any structures. Given that the alternatives proposed will not affect floodplain values, this topic will not be carried forward into the detailed analysis.

· Wild and Scenic Rivers - Wild and scenic rivers are designated by the federal mandate and are provided with advance protection at the federal, state, and local levels. Wild and scenic rivers have not been designated within GRSM boundaries; therefore, this topic will not be carried forward into the detailed analysis.
· Transportation – GRSM does not have a public transportation system that operates and the fishing program does not require or include any transportation services. Fishermen utilize their own vehicles, and park in designated areas. The proposed alternatives will not affect transportation, and as such will not be carried forward into the detailed analysis.

· Indian Trust Resources - Indian trust resources include those resources not on Native American owned property, but rather on DOI administered lands that are held in trust on behalf of Native American tribes. Secretarial Order 3175 requires that any anticipated impacts to Native American trust resources from a proposed project or action by DOI agencies be explicitly addressed in environmental documents. The federal Indian Trust responsibility is a legally enforceable fiduciary obligation on the part of the United States to protect tribal lands, assets, resources, and treaty rights, and it represents a duty to carry out the mandates of federal law with respect to Native American and Alaska Native tribes. GRSM as a public holding is not considered a Native American trust resource and there are not any such designated resources at the park. The fishing program and the proposed alternatives do not conflict with any American Indian interests. Therefore, this topic will not be carried forward into the detailed analysis.

· Prime or Unique Farmland - The Natural Resource Conservation Service (1993) defines prime farmland as soil that produces general crops such as common foods, forage, fiber, and oil seed. Unique farmland is defined as soil that produces specialty crops such as fruits, vegetables, and nuts. The soil types in the GRSM area provide limited support for prime farmland and unique farmland based on these definitions. Areas of agricultural use on GRSM do not exist and as such the proposed alternatives do not involve alterations to any land-use or soil. Therefore, prime or unique farmland will not be carried forward as an impact topic.

· Lightscape - In accordance with NPS Management Policies, 2001 (2001), the NPS strives to preserve natural ambient lightscapes, which are resources and values that exist in the absence of human caused light. Any actions related to the fishing program at the park would not be expected to result in any changes to the existing lightscape conditions. Therefore, this topic will not be carried forward into the detailed analysis.

· Soundscape Management - In accordance with NPS Management Policies, 2001 (2000) and NPS Director’s Order 47: Sound Preservation and Noise Management (2001c), an important part of the NPS mission is preservation of natural soundscapes associated with Parks. Natural soundscapes exist in the absence of human-caused sound. The natural ambient soundscape is the aggregate of all the natural sounds that occur in Park units, together with the physical capacity for transmitting natural sounds. The frequencies, magnitudes, and durations of human-caused sound considered acceptable varies among NPS units, as well as potentially throughout each Park unit, are generally greater in developed areas and less in undeveloped areas. The alternatives under consideration would not create additional noise. Therefore, this topic will not be carried forward into the detailed analysis.

· Environmental Justice – According to the United States Environmental Protection Agency (USEPA), environmental justice is the fair treatment and meaningful involvement of all people, regardless of race, color, national origin, or income, with respect to the development, implementation, and enforcement of environmental laws, regulations, and policies. Fair treatment means that no group of people, including a racial, ethnic, or socioeconomic group, should bear a disproportionate share of the adverse environmental consequences resulting from industrial, municipal, and commercial operations or the execution of federal, state, local, and tribal programs and policies. Presidential Executive Order 12898, "General Actions to Address Environmental Justice in Minority Populations and Low-Income Populations," requires all federal agencies to incorporate environmental justice into their missions by identifying and addressing the disproportionately high and/or adverse human health or environmental effects of their programs and policies on minorities and low-income populations and communities. Any actions related to the fishing program would not be expected to have health or environmental effects on minorities or low-income populations or communities as defined in the USEPA Draft Environmental Justice Guidance (USEPA 1996). Therefore, this topic will not be carried forward into the detailed analysis.

· Non-Federal Lands Within GRSM - Private Residential and Commercial Properties and Municipal and State lands - Of the 522,000 acres within the park boundaries, the NPS owns all terrestrial and submerged lands. Fishing is not seen as an issue that affects landownership or development. The proposed alternatives will not hinder or alter in an adverse or beneficial way public and private access to any areas in the park; therefore, this topic will not be advanced into the detailed analysis.

Definitions

Type of Impact:  Impacts are categorized in two different and contrasting types: adverse and beneficial.  Adverse impacts are considered contrary to the goals, objectives, management policies, and practices of the NPS and the public interest or welfare.  These impacts are of a kind likely to be damaging, harmful, or unfavorable to one or more of the various impact topics.  Beneficial impacts are believed to promote favorable conditions for the impact topics.  

Levels of Intensity:  Levels of intensity refers to severity of the impact, whether it is negligible or major, or somewhere in between.  The gradient of this grading system can be general or very detailed, but ultimately the assumptions and subjectivity of the system affect its sensitivity.  A simple and subjective rating system is used in this Draft EA, which includes a rating scale of “no effect, negligible, minor, moderate, and major effects.”  The authors of this Draft EA based the rating system score on studies completed, data and information obtained from scientific and administrative sources, discussions with relevant individuals, public comments, common sense, and professional opinion.  For example, consideration was given as to whether or not an action affects any natural resource parameters.  The definition of “no effect” would be the same for each of the general impact topics, natural resources, cultural resources etc.  No effect would mean that no measurable effects could be recorded or surmised.  Each of these gradient levels are further defined below.

· For natural resource impacts including wildlife and vegetation:

· Negligible: Impacts would be barely detectable, measurable, or observable.

· Minor:  Adverse Impacts would be detectable, but not expected to have an overall effect on the natural community.  Impacts generally affect less than one-half acre vegetation or would not be expected to influence the population of any wildlife species, or may influence a small number of individual of a species.  Beneficial impacts would enhance the ecology for a small number of individuals. 

· Moderate:  Impacts would be clearly detectable, but could have short-term appreciable effects on the local ecology.  Impacts may affect up to one-acre of vegetation, but would not threaten the continued existence of any natural community.  Impacts would have short-term effects.  Beneficial impacts would enhance the population of any species at the park.

· Major:  Long-term or permanent, highly noticeable effects on the population of a species, natural community, community ecology, or natural processes.  Impacts may affect over one-acre of vegetation or may affect the continued existence of any natural community or species.  Beneficial impacts would enhance the population of more than one species over the long-term.
· For cultural resource impacts including cultural heritage:

· Negligible:  Impact to the resource is barely perceptible and not measurable and is confined to a very small local area.

· Minor:  Adverse impact – Impact(s) would not affect a character-defining pattern, behaviors of individuals, and features of the local heritage.  Beneficial impacts would include maintaining and making slight improvements, having a positive influence on the use and behavior patterns of visitors on a small-scale, local level. 
· Moderate:  Adverse impacts would alter a character-defining pattern or features of the local heritage, but would not diminish the integrity of the local heritage.  Beneficial impacts would include improving the character and features of the local heritage.

· Major:  Adverse impacts would alter a character-defining pattern or features of the local heritage and diminishing the integrity of the local heritage.  Beneficial impacts would include improving the character-defining patterns and features of the local heritage by including an increase in the number of people involved with heritage defining patterns. 

· For surrounding community:
· Negligible:  Impact to local businesses and communities would be barely perceptible and not measurable and confined to a very small area.

· Minor:  Limited adverse and beneficial effects on local businesses and communities would be temporary and restricted to fishing related businesses in the immediate area.

· Moderate:  Local businesses, including those not directly related to fishing, would loose or gain visitor related business in the immediate area and other portions of Tennessee and North Carolina adjacent to the park. 

· Major:  Significant losses or gains of visitor generated business in the immediate area and throughout the Southeast. 

· For public use and recreation - public use and experience impacts:

· Negligible: Impacts would be barely detectable, hence visitors would not be aware of any effects or changes to the fishing program.  There would be no noticeable change in public use and experience or in any indicators of visitor satisfaction or behavior.  

· Minor:  For adverse impacts, visitors would be aware of effects, but this would not appreciably limit critical characteristics of a majority of the visitors.  For beneficial impacts, public satisfaction would be enhanced for a small number of visitors.  
· Moderate:  Adverse impacts would result in a change of a few critical characteristics of the desired public experience and/or the number of participants engaging in an activity would decrease.  Public satisfaction would begin to either decline as a result of the effect.  Beneficial impacts would improve a few critical characteristics of the public experience and/or the number of visitors would increase.   

· Major:  Multiple critical characteristics of the desired public experience would change and/or the number of participants engaging in an activity would be greatly reduced or increased.  The public would be aware of the effects associated with implementing the alternative and public satisfaction would markedly decline or increase.  Beneficial impacts would improve multiple characteristics of the public experience and/or the number of visitors would increase, substantially.

· Park Management and Operations – consistency with park and NPS legislative mandates, goals, plans, policies, guidelines, and mandates:

· Negligible: Impacts would be barely detectable, any alterations or conflicts with legislative mandates, goals, policies, etc. could be alleviated through a brief administrative process.  Beneficial impacts would include the termination of one policy waiver.  

· Minor:  A waiver or other administrative process for two management policies would be required or the NPS would deviate from two policies or guidelines.  Beneficial impacts would include the termination of two policy waivers.

· Moderate:  A waiver from more than two management policies would be required or the NPS would deviate from one or two policies and guidelines.  The NPS would deviate from any legislative mandate.  Beneficial impacts would include the elimination or two or more policy waivers or the elimination of one deviation from a legislative mandate.

· Major:  Adverse impacts include deviation from NPS policies and/or guidelines would require extensive administrative change.  Beneficial impacts would eliminate all deviations from policies and guidelines.  

Duration:  Duration describes how long an impact would be expected to last.  In this EA, impacts are described as either being short-term or long-term.  Short-term is an impact that would last no more than two years.  Long-term would be an impact that would last for more than two years.

Context:  Context is the setting within which an impact is analyzed, such as the affected region or locality and the affected interests.  In this EA, the intensity of impacts is evaluated within a local context, primarily considering effects park area itself. The intensity of effects on cumulative impacts is evaluated in a regional context, and considers effects further in time and effects from other projects.  

Direct and Indirect Impacts:  Direct impacts include effects on the resource actually caused by the proposed action, generally at the immediate site of the action and at the time of the action.  Direct impacts can extend into the future and are often permanent, but can be temporary.  A direct effect is an effect that is caused by an action and occurs at the same time and place.  An example of a direct impact would be the filling of a portion of a stream, which immediately causes habitat loss at that location.  

Indirect impacts generally occur as a result of a “side-effect” of a direct impact, but occur later in time or further in distance than the action.  An indirect impact could result from silt flowing downstream, creating turbid conditions, and adversely affecting water quality.  

Cumulative Impacts:  The CEQ regulations, which implement the NEPA (42 USC 4321 et seq.), require assessment of cumulative impacts in the decision‑making process for federal projects.  Cumulative impacts are defined as "the impact on the environment which results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such other actions" (40 CFR 1508.7).  Cumulative impacts are considered for all alternatives and focus on a regional area well beyond the park boundary.

Cumulative impacts were determined by combining the impacts of each alternative with other past, present, and reasonably foreseeable future actions within the park and the vicinity.  These impacts are assessed on a regional basis.  These projects include development within the region, long-term population trends, cultural and social changes.
Cultural Resource Analysis 

Impacts to cultural resources are described in terms of type, context, duration, and intensity, as described above, which is consistent with the regulations of the Council on Environmental Quality (1978) that implement the National Environmental Policy Act. These impact analyses also are intended to comply with the requirements of Section 106 of the National Historic Preservation Act (NHPA). In accordance with the Advisory Council on Historic Preservation’s regulations implementing Section 106 of the National Historic Preservation Act (36 Code of Federal Regulations Part 800, Protection of Historic Properties), impacts on cultural resources were identified and evaluated by:
Determining the area of potential effects;

Identifying cultural resources present in the area of potential effects that are either listed in or eligible to be listed in the National Register of Historic Places;

Applying the criteria of adverse effect to affected cultural resources either listed in or eligible to be listed in the National Register; and

Considering ways to avoid, minimize, or mitigate adverse effects.

Under the Advisory Council’s regulations, a determination of either adverse effect or no adverse effect must also be made for affected cultural resources. An adverse effect occurs whenever an impact alters, directly or indirectly, any characteristic of a cultural resource that qualifies it for inclusion in the National Register. For example, this could include diminishing the integrity of the resource’s location, design, setting, materials, workmanship, feeling, or association. Adverse effects also include reasonably foreseeable effects caused by the alternative that would occur later in time, be farther removed in distance, or be cumulative (36 Code of Federal Regulations Part 800.5, Assessment of Adverse Effects). A determination of no adverse effect means there is an effect, but the effect would not diminish in any way the characteristics of the cultural resource that qualify it for inclusion in the National Register.

The Council on Environmental Quality (1978) regulations and Director’s Order #12 and Handbook: Conservation Planning, Environmental Impact Analysis, and Decision Making (NPS 2001a) call for a discussion of the appropriateness of mitigation, as well as an analysis of how effective the mitigation would be in reducing the intensity of a potential impact, such as reducing the intensity of an impact from major to moderate or minor. Any resulting reduction in intensity of impact because of mitigation, however, is an estimate of the effectiveness of mitigation under the National Environmental Policy Act only. It does not suggest that the level of effect as defined by Section 106 is similarly reduced. Although adverse effects under Section 106 may be mitigated, the effect remains adverse. A Section 106 summary is included in the impact analysis for cultural resources. The summary is intended to meet the requirements of Section 106 of the National Historic Preservation Act and is an assessment of the effect of implementing the alternatives on cultural resources, based on the criterion of effect and criteria of adverse effect found in the Advisory Council’s regulations. 

4.2 Alternative A (No Action Alternative)
The short-term and long-term impacts of not re-establishing a brook trout fishing program (No Action) at Great Smoky Mountains National Park are determined to result in minor beneficial and negligible adverse effects.  
4.2.1 Natural Resources

Fishing pressure (436.1 hours/km) for trout in the park is very low (GRSM unpublished data) compared to other state wild trout waters 1,070 - 1,571 hours/km (Palmer (2000); Reeser and Mohn 2004).  Fishing for rainbow and brown trout, both introduced non-native species, maintains a minor level of control over the populations, thus a net minor long-term beneficial effect.  There is a negligible beneficial result of not permitting brook trout fishing under this alternative in that it would likely protect the small numbers of legal brook trout still able to reproduce, but this represents < 4% of the population (Kulp 1994).  
The potential effects to listed species are described using specific language derived from U.S. Fish and Wildlife Service guidance on assessing the effects of actions on species listed under the Endangered Species Act. These terms are: no effect; may affect, not likely to adversely affect; may affect, likely to adversely affect, and; likely to jeopardize/adversely modify critical habitat. These terms generally correlate to the impact threshold definitions of negligible, minor, moderate, and major as presented above in Section 4.0.  The park initiated informal consultation with the U.S. Fish and Wildlife Service and received concurrence that this alternative would result in no effect to listed species. 
No adverse effects are expected to vegetation communities. Clearing vegetation is not necessary for fishing.  Small social trails may be created by fishermen and other visitors, but the contribution to the creation of these trails by fishermen is negligible and not measurable.  There were no such trails observed during the three-year experimental brook trout fishery despite the fact that only eight streams were opened to fishing.  The number of fishermen spread across a greater number of Park streams for short periods during the peak season is not likely to create social trails, although their activity may use and/or contribute to them.  

Minor indirect long-term beneficial effects are created by this fishing activity.  Rainbow trout and brown trout are not native to these waters and were introduced.  Current fishing regulations allow the take of these species while protecting brook trout.  
Cumulative Impacts:  Minor beneficial effects would result to native fish communities within and outside of the park by controlling non-native trout species through fishing.  Controlling non-native fish within the Park and in conjunction with fishing on other public and private lands has benefits that are additive and extend into a regional context. 

With no action, the species open to fishing remain unchanged and thus no effect to natural resources can be identified.  Brook trout would continue to be protected and could not be taken by any means. Areas subject to use by anglers and uses would remain unchanged.  Incidental take of brook trout (an indirect effect) would likely occur due to similarities in habitat utilization and fishing methods between species resulting in a minor adverse impact in terms of fishing regulations but negligible in terms of impacts on the population.  
Regulated fishing has not caused any species to become extinct, endangered, or threatened, despite the fact that the number of non-fished threatened and endangered species is increasing.  
Beneficial direct effects are not expected as fishing does not directly benefit vegetation.  There are no direct management activities associated with fishing that benefits the vegetative communities.

Conclusion:  Existing fishing practices have not demonstrated any adverse impacts to natural resources.  There may be a minor beneficial effect in prohibiting brook trout from being taken by ensuring their full reproductive potential but studies have indicated that to be a minor benefit.

Impairment:  Natural resources would not be impaired under this alternative.  

Beneficial direct effects are not expected as fishing does not directly benefit vegetation.  There are no direct management activities associated with fishing that benefits the vegetative communities.

The project will not affect public use or access.  
4.2.2 Cultural Resources
As defined in the National Historic Preservation Act and its implementing regulations in 36 Code of Federal Regulations 800, historic properties are those buildings, landscapes, sites, districts, artifacts, and remains that are related to culturally significant places and events, and that are listed in or eligible for inclusion in the National Register of Historic Places. The significance of historic properties is judged by the property’s ability to meet the following four criteria for inclusion in the National Register of Historic Places:

· Association with events that made a significant contribution to the patterns of our history;

· Association with the lives of persons significant in our past;

· Sites that embody characteristics of a type, period, or methods of construction or that represent the work of a master, possess high artistic value, or represent a distinguishable entity; or

· Have yielded or may be likely to yield, information important to prehistory or history.

Properties may be eligible for the National Register for contribution at the national, state, or local level. In order for a structure to be listed in the National Register, it must possess historic integrity of those features necessary to convey its significance, such as location, designs, setting, workmanship, materials, feeling, and association in accordance with National Register guidelines.

The National Park Service defines five categories of cultural resources: 1) archeological resources; 2) historic structures; 3) cultural landscapes; 4) ethnographic resources; and 5) museum collections. Each of these types of cultural resources were evaluated in this environmental assessment.  Based on this evaluation, the park finds that cultural resources will not be affected by this alternative.
Moderate direct long-term, local beneficial effects result from the opportunities for fishing that exist within the park.  Since fishing is an important part of the way of life, it contributes to the local culture and retaining the local heritage for future generations.
Archeological Resources. There is little chance that current actions would disturb prehistoric resources. 
Historic Structures. Fishing activity does not take place at or within the immediate vicinity of the many historic structures found at the park. Therefore, no adverse effects to these features would be expected. Fishing does not contribute direct benefits to the historic structures as it does not take place in the immediate vicinity of these features and it does not alter or improve these areas.

Cultural Landscapes. Fishing activity does not take place at or within the immediate vicinity of the many cultural landscape features found at the park. Therefore, no adverse effects to these features would be expected. Fishing does not contribute direct benefits to the cultural landscape as it does not take place in the immediate vicinity of these features and it does not alter or improve these areas.

Ethnographic Resources. Although an ethnographic overview and assessment has not been prepared, this alternative is expected to have negligible adverse effects on ethnographic resources as fishing is still permitted as a traditional use, there is just a limitation that brook trout would not be fished.

Museum Collection.  No museum objects would be affected by this alternative. 

Cumulative Impacts:  Minor beneficial effects occur to the cultural heritage from fishing in the park and on other public and private lands.  The benefits that fishing contributes to the culture of the region are additive with all other fishing activities in the region. Fishing is part of the cultural heritage throughout the Southern Appalachians and will likely continue as such.  Fishing contributes to the cultural heritage within the communities that extend beyond the local area.
Conclusion:  No museum objects, archeological resources, historic structures or cultural landscapes will be affected by this alternative.  Cultural resource values will be maintained by continuing a tradition of fishing as a cultural heritage activity.
Impairment: Cultural resources will not be impaired under this alternative.
4.2.3 Surrounding Community
The Southern Appalachian Mountains and the Great Smoky Mountains are known for their unique beauty and diversity.  People visit the park with expectations of experiencing outdoor activities that would include fishing.  The no action alternative continues to permit this experience and would have no adverse effect on the current uses of the park by the community.

Several fishing Commercial Use Authorities (CUA, formerly known as Incidental Business Permits) are issued each year in association with fishing related excursions.  Each CUAs brings in negligible revenues each year, typically not exceeding $10,000 in a year.  
Maintaining the fishing program would continue the socioeconomic benefits that have been realized to date. The level of these monetary benefits to the community is relatively small and these direct beneficial effects would be minor.  Indirect and cumulative benefits would be negligible to the regional economy and when considered as part of the overall contribution made by the park to the local and regional economy.
Cumulative: Minor monetary beneficial effects to recreational uses are expected when considering the benefits of fishing in the park and within other areas regionally. No additional effects are expected to the surrounding community.

Conclusion:  The no action alternative continues to permit this experience and would have no adverse effect on the current uses of the park by the community.

Impairment: No impairment to park resources values based on this evaluation metric.
4.2.4 Public use and access
No direct adverse effects are expected as fishing does not involve any alterations to land-use.  Fishing does not adversely affect other recreational activities.  Conflicts between fishermen and other recreational and residential activities are minimized by the fact that many of these activities are not collocated. 

The lack of a brook trout fishery would reduce the recreational opportunities for some individuals that enjoy this form of fishing.  These detrimental effects would be long-term and would generally affect both visitors and local fishermen.

Moderate direct, long-term, local beneficial effects to recreational activities occur as fishing is a long established recreation activity at the park and part of the culture of the region. Beneficial effects are not expected to land-use activities as discussed above.

The indirect recreational benefits of fishing extend to areas outside the Park.  Many fishermen come from areas outside the Southern Appalachians to participate in the fishing opportunities provided by the park.  These benefits would be considered minor.  Effects on land-use are not expected.  Fishing could create some minor indirect adverse effects among the perception by the non-fishing users.  Individuals may avoid visiting the park due to perceptions that fishing is an inappropriate activity for a National Park. 

Cumulative Impacts:  Moderate beneficial effects to recreational uses are expected when considering the benefits of fishing in the park and within other areas regionally. No effects are expected to land-use components of the region.

Conclusion: No adverse effects are expected as fishing does not involve any alterations to land-use.  
Impairment: No impairment to park resources values as visitor experience would remain the same and the alternative continues to permit some level of fishing to the public.
4.2.5 Park Management and Operations

Retaining the current fishing program should not have any direct adverse effects on management and operations.  Fishing does not create any new or additional duties for park rangers.  Retaining the fishing program without allowing for the take of brook trout does create a minor operational impact in enforcing the prohibition of the taking of brook trout.  A minor direct adverse effect also impacts the Resource Education program as park interpreters are responsible for conveying park rules and resource information to visitors and this factor adds to the complexity of the visitors understanding of fishing regulations.
There are no indirect adverse or beneficial effects relating to management and operations.

Cumulative Impacts:  There are no cumulative adverse or beneficial effects expected when considering fishing and other operational consistency issues.    

Conclusion:  The impacts associated with park management and operations under this alternative are negligible. 
Impairment: No impairment to park resources values based on this evaluation metric.
4.3 ALTERNATIVE B – (Environmentally Preferred and Preferred Alternative)

4.3.1 Natural Resources

The direct adverse and beneficial impacts on natural resources from Alternative B would be the same as for Alternative A with the exception of negligible losses of non-reproductive brook trout adults from the population.  The short-term and long-term beneficial impacts of initiating a brook trout fishing program at Great Smoky Mountains National Park are determined to be minor, and adverse impacts are determined to be negligible. Given only fish 7 inches or larger can be taken, a small portion (<4%) of the fish stock may be removed from the population.
The potential effects to listed species are described using specific language derived from U.S. Fish and Wildlife Service guidance on assessing the effects of actions on species listed under the Endangered Species Act. These terms are: no effect; may affect, not likely to adversely affect; may affect, likely to adversely affect, and; likely to jeopardize/adversely modify critical habitat. These terms generally correlate to the impact threshold definitions of negligible, minor, moderate, and major as presented above in Section 4.0.  The park contacted the U.S. Fish and Wildlife Service and received concurrence that this alternative would result in no effect to listed species.  U.S. Fish and Wildlife Service stated that considering that brook trout do not occur in areas that support known occurrences of federally listed species, they do not anticipate an impact of federally listed species.
No adverse effects are expected to vegetation communities. Clearing vegetation is not necessary for fishing.  Small social trails maybe created by fishermen and other visitors, but the contribution to the creation of these trails by fishermen in negligible and not measurable.  The number of fishermen spread across the Park for short periods during the peak season does not likely create social trails, although their activity may use and/or contribute to them.  

Minor indirect long-term beneficial effects are created by this fishing activity.  Rainbow trout and brown trout are not native to these waters and were introduced.  Current fishing regulations allow the take of these species in addition to the taking of brook trout.  
Cumulative Impacts: The benefits from Alternative B would be the same as for Alternative A. 

Conclusion: There are no measurable effects associated with the change in the fishing activity to the natural environment.
Impairment:  Current data clearly indicates that fishing is not compensatory to mortality in this population and therefore does not constitute an impairment of natural resources nor does the activity result in impairment of aquatic system.  
4.3.2 Cultural Resources

As defined in the National Historic Preservation Act and its implementing regulations in 36 Code of Federal Regulations 800, historic properties are those buildings, landscapes, sites, districts, artifacts, and remains that are related to culturally significant places and events, and that are listed in or eligible for inclusion in the National Register of Historic Places. The significance of historic properties is judged by the property’s ability to meet the following four criteria for inclusion in the National Register of Historic Places:

Association with events that made a significant contribution to the patterns of our history;

Association with the lives of persons significant in our past;

Sites that embody characteristics of a type, period, or methods of construction or that represent the work of a master, possess high artistic value, or represent a distinguishable entity; or

Have yielded or may be likely to yield, information important to prehistory or history.

Properties may be eligible for the National Register for contribution at the national, state, or local level. In order for a structure to be listed in the National Register, it must possess historic integrity of those features necessary to convey its significance, such as location, designs, setting, workmanship, materials, feeling, and association in accordance with National Register guidelines.

The National Park Service defines five categories of cultural resources: 1) archeological resources; 2) historic structures; 3) cultural landscapes; 4) ethnographic resources; and 5) museum collections. Each of these types of cultural resources were evaluated in this environmental assessment.  Based on this evaluation, the park finds that cultural resources will not be affected by this alternative.  

Direct, indirect, and cumulative impacts would be the same as for Alternative A.  No effects to cultural resources are expected. 
Conclusion:  No museum objects, archeological resources, historic structures or cultural landscapes will be impacted by this alternative.  Cultural resource values will be enhanced by adding to the tradition of fishing as a cultural heritage activity.

Impairment: Cultural resources will not be impaired under this alternative.
4.3.3 Surrounding Community

The surrounding community would largely be unaffected by the project.   The socioeconomic benefits to local communities would be greater than the No Action alternative.  Opening of streams to brook trout fishing would likely result in a minor short-term increase in fishing activity and an opportunity to experience the novelty of catching a native brook trout.  The opening of the brook trout fishery will provide invaluable public support for GRSM brook trout restoration activities.
The indirect and cumulative effects would also be similar with negligible benefits in the region and when combined with the overall economic benefits of the Park.  These are relatively small when considered in the larger context of the region.  
Conclusion: This alternative continues to permit an enhanced fishing experience and would have no adverse effect on the current uses of the park by the community.

Impairment: No impairment to park resources values based on this evaluation metric.

4.3.4 Public Use and Access

The modification permitting brook trout fishing would have little or no adverse effect on other fishing activities, including area designation, monitoring, and improved information.  Re-establishing a brook trout fishing program would provide moderate long-term benefits to fishermen for the same reasons as the “no-action” alternative; allowing them to continue this longstanding tradition but their experience might be further enhanced by fishing a native species.  This change may improve the fishing experience by reducing potential fishing violations (from take of the previously illegal brook trout) and possible conflicts with other park visitors.  Establishing a brook trout fishing program is the only proposed modification to the fishing regulations at this time, and would further diversify the recreational uses of the Park.
The indirect and cumulative effects would likely be the same as for the No Action alternative, with some benefits to fishermen in the region and the potential to expand recreational opportunities.   Indirect beneficial effects would be minor, with benefits to fishermen in other areas that could continue to travel and fish at the park and would not have to seek other areas to fish.  Fishing would add to the overall diversity of recreational activities and would have a minor cumulative benefit.  

Conclusion: The project will not affect public use or access but would enhance the diversity of recreational opportunities available to the public.
Impairment:  No impairment is as fishing does not involve any alterations to land-use.  
4.3.5 Park Management and Operations

Creating a brook trout fishing program would have one negligible, short-term, local adverse effect as a rule change in the regulation would be required to retain the re-establishment of a brook trout fishing program in the park.  Rangers would incur minor beneficial effects as the fishing regulation is simplified by allowing capture of all trout species present in the park under the same regulations.  If monitoring indicated that brook trout were being adversely impacted by fishing a “catch and release” program could be initiated without a new rule change based on the proposed language, thus affording protection to the species immediately.
Indirect and cumulative impacts would be the same for Alternative B as for Alternative A
Conclusion:  The impacts associated with park management and operations under this alternative are negligible. 

Impairment: No impairment to park resources values based on this evaluation metric.

4.4 Determination of IMPAIRMENT TO PARK RESOURCES

Management Policies 2001 (NPS 2000a) require analysis of potential effects to determine whether or not actions would impair national park resources or values. The fundamental purpose of the national park system, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve park resources and values. NPS managers must always seek ways to avoid, or to minimize to the greatest degree practicable, actions that would adversely affect park resources and values. These laws give the National Park Service the management discretion to allow impacts on park resources and values when necessary and appropriate to fulfill the purposes of a park, so long as the impact does not constitute impairment of the affected resources and values. Although Congress has given the National Park Service the management discretion to allow certain impacts within parks, that discretion is limited by the statutory requirement (enforceable by the federal courts) that the National Park Service must leave park resources and values unimpaired, unless a particular law directly and specifically provides otherwise.

The impairment that is prohibited by the Organic Act and the General Authorities Act is an impact that, in the professional judgment of the responsible NPS manager, would harm the integrity of park resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values. Impairment may result from NPS activities in managing the park, from visitor activities, or from activities undertaken by concessionaires, contractors, and others operating in the park. An impact on any park resource or value may constitute impairment. However, an impact would be most likely to constitute impairment if it affected a resource or value whose conservation was:

· Necessary to fulfill specific purposes identified in the establishing legislation or proclamation of the park;

· Key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park; or
· Identified as a goal in the park’s general management plan or other relevant NPS planning documents.

The intent of this project to reverse the 1975 closure of the brook trout fishery, which occurred largely as a reaction to what was then viewed as a systematically declining fishery.  Given the wealth of data resulting from further investigation, species restoration and a greater understanding of the population dynamics, opening the brook trout fishery to anglers would not result in impairment to park resources because current data clearly indicates that fishing is not compensatory to mortality in this population.  Park resource values will not be diminished by restoring fishing of brook trout and visitor experience will be enhanced. 

Impairment Determination: The results presented above lead the NPS to determine that the preferred alternative of the proposed opening of brook trout fishing as a recreational use would not result in any impairment to Great Smoky Mountains National Park resource values.  This action would improve the enjoyment of park resource values as defined by the Organic Act.
5.0 PRIVATE 
CONSULTATION AND COORDINATION
To date the NPS has consulted with the following groups and individuals on this assessment:

Tennessee Wildlife Resources Agency (TWRA)


North Carolina Wildlife Resources Commission (NCWRC)


U.S. Fish and Wildlife Service


University of Tennessee staff

Tennessee Technological University staff

Tennessee and North Carolina Historical Commissions
The proposal has been reviewed by the Park management team and discussed with personnel from Ranger Activities and Resource Education to make them aware of the proposal, solicit input, and to answer questions.   Based upon these discussions, there is complete support to reopen all park streams to allow for the harvest of brook trout.  Park employees believe that the proper information has been collected and evaluated and that the current approach proposed is the correct one. 

Public notice regarding the availability of this Environmental Assessment will be distributed to the town, local citizens, and other interested parties.  A public comment period is scheduled to run from July 31 to August 31, 2006.  The EA has been posted and is available for public review on the NPS’ Planning web site at http://parkplanning.nps.gov.  To access the project site select Great Smoky Mountains National Park and click on the “Project Title” link.  The public can provide comments directly on the project site by clicking on "Comment on document" from the menu on the left. Written comments can be submitted to:


Superintendent


Great Smoky Mountains National Park

108 Park Headquarter Road

Gatlinburg, TN 37738
Public comments will be reviewed and responded to on an individual basis.  Public comment will be summarized in the decision document.

6.0 RELATIONSHIP TO OTHER PLANNING EFFORTS
In order to assess the effects of opening the brook trout fishing on the population, a three year experiment was conducted. The experimental involved opening portions of streams throughout the park to fishing brook trout, while keeping an equal and commensurate series of streams closed to fishing.  This experiment was conducted under a categorical exclusion (3-4 D (2), a minor change in programs and regulations pertaining to visitor activities) and the changes to the regulation were included in the park’s compendium.  A Fisheries Management Plan was completed and approved and stated that the fishery management goals are to: 1) preserve and restore native species and aquatic habitats, and 2) to provide park visitors with recreational angling opportunities for their enjoyment.  Both goals can be accomplished by continuing brook trout restoration activities in selected stream segments and by allowing fishing to occur experimentally in carefully selected streams to evaluate the results of the exercise.  The results of this study support a long-term change to the regulations.  This EA serves as compliance in support of the rule change to the regulations of 36 CFR  Section 7.14.  The fishery will continue to be open to fishing as stipulated in the compendium until a permanent rule change is enacted. The park will continue to monitor the effects during this period in order to ensure the protection of the species. 
7.0 COMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS 
National Environmental Policy Act of 1969

The National Environmental Policy Act (NEPA) requires consideration of the environmental effects of proposed federal actions.  NEPA also ensures that environmental information is available to public officials and members of the public before decisions are made and before actions are taken.  This Environmental Assessment provides a description restoring harvest/fishing of brook trout, as well as for the no action alternative, and summarizes potential environmental consequences of the alternatives. A public review period will be held. 

Endangered Species Act of 1973

Section 7 of the Endangered Species Act directs all federal agencies to further the purposes of the act.  Federal agencies are required to consult with the U.S. Fish and Wildlife Service to ensure that any action authorized, funded, or carried out by the agency does not jeopardize the continued existence of listed species or critical habitat. The U.S. Fish and Wildlife Service has been consulted on this project and, although several listed species utilize the streams where fishing occurs, there is no change to the activities taking place in the areas as other forms (i.e., rainbow trout and brown trout fishing) of fishing have been an ongoing practice in the park. The USFWS does not believe that these threatened species will be adversely affected by restoring the fishing activity (see Attachment A). 
Clean Water Act

The proposed actions will have no effects on water quality.  No construction activities or activities that would result in release of sediment or contaminants to the environment are planned under either alternative proposed and thus would not need to comply with the requirements of sections 401 and 404 of the Clean Water Act and other applicable federal, state and local regulations.   

Executive Orders 11988 (Floodplain Management) and 11990 (Protection of Wetlands)
Executive Orders 11988 and 11990 direct federal agencies to enhance floodplain and wetlands value, to avoid development in flood plains and wetlands whenever possible, and to minimize adverse impacts if development cannot be avoided.  The preferred alternative, restoring brook trout fishing, is intended to restore a preexisting activity in the park and does not constitute development, thus it is not necessary to file a Statement of Findings.

Section 106 of the National Historic Preservation Act of 1966, as Amended

Section 106 of the National Historic Preservation Act requires that an assessment be conducted of any project, activity, or program that could change the character or use of properties listed in or eligible for listing in the National Register of Historic Places.  None of the alternatives would have an impact on any properties listed in or determined eligible for listing in the National Register of Historic Places according to the Cultural Resource Coordinator.  

Archeological Resources Protection Act of 1979

The Archeological Resources Protection Act requires that archeological resources be identified and that proper permits be obtained prior to excavating any resources.  The NPS has not identified any archeological resources impacted by this project.

Comprehensive Environmental Response, Compensation and Liability Act

The Comprehensive Environmental Response, Compensation and Liability Act established regulations regarding the assessment, remediation, and liability for remediation of hazardous substances that have caused contamination.  No areas within the park have been designated as a National Priority List site, nor found to contain any hazardous materials. 

Clean Air Act

The Clean Air Act establishes regulations regarding disclosure, control, and abatement of air pollutants. The alteration in use of the areas associated with the project is not expected to have a significant impact on regional air quality.  Therefore, the alternatives are compatible with the requirements of the Clean Air Act.  

Toxic Substances Control Act 

The Toxic Substances Control Act establishes regulations regarding proper management and disposal of polychlorinated biphenyls (PCBs) and other hazardous chemicals.  The proposed project will not involve the use of any hazardous materials.

Resource Conservation and Recovery Act

The Resource Conservation and Recovery Act establishes regulations regarding the generation, transportation, storage, treatment, and disposal of hazardous waste.  No hazardous materials are to be used as part of the proposed project.  

Americans with Disabilities Act of 1990

The Americans with Disabilities Act (ADA) establishes federal guidelines that define requirements for disabled access to parking facilities, pathways, and buildings.  The ADA is not applicable because no development is planned in association with opening the fishery and the park currently provides ADA compliant facilities
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